Abstract -Functional incapacity and cognitive impairment are conditions related to the process of human aging. Cognitive impairment is considered an important predicitve factor for functional impairment in elderly populations. This cross-sectional study analyzes the association between cognitive performance and functional capacity in an elderly population sample in Natal, Brazil. A total of 213 elderly persons were assessed by the BOAS Multidimensional Questionnaire (Brazil Old Age Schedule) and the Mini-Mental State Examination (MMSE). The results of multivariate analysis and linear regression showed that age and schooling level are factors associated with cognitive performance in the elderly of this study. The final explicative model, elaborated by logistic regression, found that cognitive performance was the only predicitve variable of functional incapacity for the activities of daily living even when adjusted for sociodemographic variables.
Functional dependence is one of the conditions related to the human aging process, and consequent decrease in the quality of life of elderly populations. Aspects such as advanced age, female sex, low schooling levels and comorbidity are strongly associated with functional dependency 1 . Functional capacity is influenced by demographic, socioeconomic, cultural and psychosocial factors 2 . Owing to the particular nature of detecting important impairments in elderly populations, functional capacity is increasingly seen by professionals as a new paradigm for assessing health in the elderly. Mental disturbances are common in elderly populations. It is estimated that 8% are afflicted by these pathologies 3 . The most important of these are dementias, because of their high frequency and the impact they cause on the health and functional capacity of this population 4 . Mild cognitive impairment is characterized as the transitional state between normal aging and dementia, and is exemplified by abnormal memory loss for the age and schooling level of the individual, who otherwise exhibits no cognitive impairment 5 . In Brazil and other developing countries, population studies on dementia and cognitive impairment are scarce and there have been no precise estimates to date on their prevalence. A uniform prevalence of 3% is estimated, based on the prevalences of specific age groups observed in developed countries and according to the age distribution of the elderly population in developing countries 6 . Since cognitive impairment is an important health problem in elderly populations, owing to its interference in occupational and social functioning 2 , epidemiological studies in developing countries are urgently needed, mainly in urban centers where a large number of elderly live under precarious socioeconomic conditions. These conditions are also observed in midsize Brazilian cities, as is the case of most capital cities in the northeast, including Natal.
Therefore, the aim of the present study was to analyze the impact of cognitive impairment on functional capacity in a population-based sample of elderly people living in Natal, Brazil.
METHOD
This cross-sectional study used an analytical and observational epidemiological design.
Subject and location
The study was conducted in Natal, capital city of the State of rio Grande do Norte. The population-based sample consisted of elderly subjects of both sexes, older than 60 years of age, living in the western district of the city and enrolled in their neighborhood Family health Program (FhP). Institutionalized individuals were not included in the study.
From a population of 14,597 residents in the western district older than 60 years of age (IBGE demographic census of 2000), we obtained a random sample of 213 subjects, taking into account a cognitive impairment frequency of 3%, an error of 5% and a confidence level of 95%.
Measuring instruments
To assess biological aspects and physical health we used the BOAS Multidimensional Questionnaire for Community studies in an Elderly Population, validated for Portuguese 7, 8 . The questionnaire is divided into nine sections. These sections gather information on the main characteristics, needs and problems of an elderly population in a large urban center. Each specific section explores in depth the areas considered important because of their impact on the quality of life of the age group under study.
Functional capacity was assessed based on the activities of daily living (Adl), which were divided in the assessment protocol as follows: 6 items to assess the instrumental activities of daily living (IAdl) and 8 items to evaluate the basic activities of daily living (BAdl) 9 . Individuals that were unable to perform any one of the activities were considered to be functionally incapacitated.
To assess the cognition of the study group we used the MiniMental State Examination (MMSE), which is composed of questions typically grouped into 7 categories, each one designed to evaluate specific cognitive functions, such as orientation to time (5 points) and to place (5 points), recording 3 words to immediate memory (3 points), attention and calculation (5 points), recalling the 3 words (3 points), language (8 points), and constructive visual capacity (1 point). The MMSE score ranges from a minimum of 0 to a maximum of 30 points 10 .
Procedures
A group of trained researchers performed a pilot study before officially collecting the data, to determine if there were biases in subject selection and to verify the measurements of the instruments used. data collection began after the reliability of the pilot study data was confirmed. The multidimensional questionnaire was applied, using interviews, to elderly residents of different neighborhoods of the western district of Natal. The participants or their legal caregivers signed an informed consent form and the project was approved by the Ethics Committee of the Federal University of rio Grande do Norte (approval 08/2005).
Data analysis
The SPSS 12.0 statistical package was used to analyze the data. A descriptive analysis was performed for the frequency distri- 
RESULTS
A total of 213 elderly persons were evaluated, 64 men (30.0%) and 149 women (70.0%). Mean overall age was 70.2±7.8 years. The schooling level of the subjects was low; 45.5% were illiterate and only 14% had secondary or university education (Table 1) .
Mean total MMSE score of the study subjects was 19.4±4.3 points. After stratifying according to schooling level we observed a score median of 18 points for the illiterate subjects and 22 points for those with some level of schooling (Fig 1) .
Functional incapacity for BAdl and for IAdl was observed in 6.6% and 14.1% of the subjects, respectively. Analyzing the functional incapacity for basic activities of daily living in relation to sex, we found a percentage of 6.3% for the men and 6.7% for the women.
A stratified analysis of the MMSE score according to functional dependency scores for basic and instrumental Adl showed lower values in the elderly that had difficulty performing these activities (Fig 2) . Spearman's correlation values showed a negative coefficient between the MMSE score and the levels of func- tional capacity for developing BAdl and IAdl. This demonstrates that the lower the cognitive performance the higher the functional incapacity for Adl (Table 2) .
To examine the possible associations of factors such as age, sex, color, marital status, family income, schooling level and functional capacity with cognitive performance, we developed an explicative model by multiple linear regression. Table 3 shows that age and schooling level were the only factors associated to cognitive performance in the elderly study subjects.
To determine the association of socioeconomic factors and cognitive performance with functional incapacity for the basic and instrumental Adl, we built an explicative model using logistic regression. In the final adjusted model, with functional incapacity as outcome variable, only the MMSE scores (cognitive performance) showed an association with the presence of incapacities for both types of activities (Table 4) .
DISCUSSION
recent studies show mild cognitive impairment (MCI) as an important predictive factor for functional impairment in elderly populations 11 . It is therefore imperative to assess possible correlations between cognitive performance and the presence of functional impairment in developing the activities of daily living in less privileged populations. with respect to this aspect, the results of the present study strengthen the evidence of cognitive impairment as a strong factor associated with functional incapacity in poorly educated elderly populations.
A large number of elderly subjects reported little or no schooling. This finding, along with advancing age, were identified as the main determinants of cognitive performance levels in the population studied. Similar results were observed in earlier studies 12, 13 . According to laks 14 and Foss 15 , both age and schooling influence cognitive performance, and people with higher schooling levels show, in an ascending hierarchy, better performance than those of less schooled.
The high illiteracy rate found in this study is compatible with the findings of other investigations on elderly Brazilian populations 16, 17 . A large number of the subjects in our study scored less than 23 points on the MMSE. Score differences between the illiterate group and those with some schooling are comparable to those found in previous Brazilian studies 12, 14, 16 . In these cases, adjusting the MMSE score according to schooling level is indispensable in recognizing cognitive impairment in elderly population samples, where educational deficiencies are a constant reality. The influence of low schooling on neuropsychological evaluations shows that healthy elderly individuals with low schooling may be erroneously diagnosed as being cognitively impaired, or even demented 15 .
longitudinal studies have proved that cognitive impairment promotes changes in the performance of activities of daily living 11, 18 . The results of functional incapacity levels of the elderly studied here corroborate those reported in other community-based studies, showing significant differences between the level of dependence for the activities of daily living, when related to the MMSE score 16, 17 . Given that our study is a cross-cut investigation, we are unable to confirm causal relationships. however our results suggest, based on the literature, that there is an inverse relation between cognitive performance and functional incapacity for the activities of daily living 13, 18 , specifically for IAdl, where, owing to their complexity and interaction with the surrounding environment, elderly individuals need better cognitive performance to execute these tasks.
Among other implications, the findings of this study point to the need for effective cognitive impairment screening policies in elderly populations treated at public health posts. Preventive actions against the advance of cognitive impairment in elderly populations, through the use of pharmacological interventions such as vitamin B complex supplementation and the practice of physical activity, may be effective in preventing functional incapacities 19 .
The results of this study enable the formation of a cognitive performance profile of the elderly population living in Natal, Brazil. Identifying the factors associated to cognitive impairment may reduce the impact of these conditions on functional capacity, through the application of appropriate preventive measures.
